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WHAT IS CLAIMED IS: 

1. A process for producing a sugar nucleotide, which 
comprises : 

selecting, as enzyme iouroas, a) a culture broth of a 
microorganism capable of producing nucleotide"" 5 1 -triphosp ha t e 
(referred to as "NTP" /hereinafter) from a nucleotide 
ppdcZirsor, or a treated product of the culture broth, and b) 
a /culture broth of a Microorganism capable of producing a 
sugar nucleotide from/a sugar and NTP, or a treated product 
of the culture broth j 

allowing th^ enzyme sources, the nucleotide precursor 
and the sugar to present in an aqueous medium to form and 
accumulate the syfoar nucleotide in the aqueous m ed i u m ; and 

recovering the sugar nucleotide from the aqueous 

medium. 

2. A process f6r producing a complex carbohydrate, 
which comprises : 

selecting, as ensyme sources, a) a culture broth of a 
microorganism capable of Iproducing nucleotide- 5 1 - triphosphate 
(referred to as n NTP M \ hereinafter) from a nucleotide 
precursor, or a treated brodaet^qf the culture broth, b) a 
culture broth of a microorganism capable of producing a sugar 


nucleotide from a sugar 
culture broth, and c) a cful 
animal cell or an insect 


ir a treated product of the 
/th of a microorganism, an 
fcll capable of producing a complex 
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carbohydrate from £ sugar nucleotide and a cooplex 
carbohydrate precursor, or a treated product of the culture 
broth; 

allowing the aizyme sources , the nucleotide precursor, 
the sugar and the < omplex carbohydrate precursor to be 
present in an aqueous medium to form and accumulate the 
complex carbohydrate in the aqueous medium; and 

recovering the (complex carbohydrate from the aqueous 


medium to form and accumulate the 


medium. 


3. A process €t>x producing a complex carbohydrate. 


which comprises : \ 

selecting, as an! enzyme source, a culture broth of a 
m* cm f an cell or an insect oell capable of 
producing a complex c^bdh^Et^from a sugar nucleotide and 
a complex carbohydrate paBdaurlior,^ jbr a treated product of the 
culture broth ; / \ 

allowing the enzyme source, the com plex carbohydrate 
precursor and the sugar nucleotide Prepared, by the process of 
claim 1 to be present! ln\ an/apeous medltrm to form and 
accumulate the complex canphydrate in the aqueous medium; 


recovering the complex carbohydrate from the aqueous 

medium. \ 

4. The process according to any one of claims 1, 2 
and 3, wherein the treated product of culture broth is a 
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concentrated product of the culture broth, a dried produet of 


the culture broth, a 
centrifuging the culture 
culture supernatant, an 


culture supernatant obtained by 
broth, a concentrated product of the 
anzyme preparation obtained from the 
culture supernatant, colls obtained by centrifuging the 
culture broth, a dried product of the cells, a freeze-drxed 

actant- treated product of the 
product of the cells , a 
it of the cells, a solvent- 
.ls, an enzyme-treated product of 
on of the cells, an immobilized 
enzyme preparation obtained by 


product of the cells, 
cells , an ultrasonic-, 
mechanically disrupted 

treated product of the 

✓ 

the cells, a protein fra< 
product of the cells or 
extraction from the cells. 

5. The process according to claim 1 ot^2, wherein 

the nucleotide precursor is orotic acid, uracil, orotidine, 
uridine, cytosine, cytidine, adenine, adenosine, guanine, 
guanosino, hypoxan thine , inosine, xanthine, xanthosine, 

xnoeine-5 ' -monophosphate , xanthosine-5 1 -monophosphate , 

guano sine-5 1 -monophosphate , uridine-5 1 -monophosphate or 
cytidine-5 1 -monophosphate . 

6 . The process according to any one of eiaima 1 / 2 
and 3, wherein the sugar nucleotide is a uridine diphosphate 
compound, a guanos ine dipMspiiate compound or a cytidine 
monophosphate compound. 
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7. The process according to claim 6, wherein the 
uridine diphosphate coopound, I guanosine diphosphate compound 


>und is a co np ound selected 
(idine diphosphogalactose , 
uridine diphospho-N- 
diphosphoglucuronic acid, 
guanosine diphosphofucose, 
nic acid, and derivatives 


9 


or cytidine monophosphate c 
from uridine diphosphogluco 
uridine diphospho-N-acetylg 
acetylgalactosamine , uri 
guanosine diphosphcmannose , 

cytidine monophospho-N-acety 
thereof. 

8. The process according to claim 1 or_~2% wherein 

the sugar is a suga^^elected from glucose, fructose, 
galactose, glUMpadSxne, N-acetylglucosamine, 

N-acetylgalactosaim.^ , na^nose, fucose, N-acetylmannosamine , 
acetylneuraminic, and derivatives thereof. 

9 . The process according to claim 2 or 3 , wherein 

the complex carbohydrate is \ a complex carbohydrate which 
°°n tains at leaet one of sugars selected from glucose, 
galactose, N-acetylglucosomine , N-aoetylgalactosamine, 
glucuronic acid, mannose, N-acetWlmannosaraine , fucose, sialic 
acid, lactose, N~acetyllacto^imMe7^acto-N-biose , GlcNAcfSl- 
3Galpl-4Glc, GlcNAcpl-4Galpl-4GlcV\ glopcttriose, Galal-4Gaipi- 
4GlcKAc, 2 ' -fueosyllactosm/^ J 3— fucosyl lactose, 

3' -sialyllactose, 6' -sial^lla^6se, 3' -sialyl-N- 

acetyllactosamine , 

sialyllacto-N-biose , Lewis X, Lew^Ls a, lacto-N-tetraose, 


'A 
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lacto-M-neotetraose , \ lactodifueotetraose, 3' -sialyl-3- 
fucosyllactose , sialyl-Lewis X, sialyl-Lewis a, lacto-N- 
fueopentaose I, lacto-N-fucopentaose II, lacto-N-fucopentaose 


III , lacto-N-fucopentap 
LS-feetrasaccharide 


lacto-N-difucohexaose II 
disialyllacto-N-tetraose 
complex carbohydrate whicty 
10 . The process 


>se V, LS-tetrasaccharide a, 
LS-tetrasac c ha ri d Pi c, 


Q^, sialyllacto-N-neotejtraose , lacto-N-difu c o h e x a o se I, 


lacto-H-hexaose, lacto-N-neohexaose, 
and derivatives thereof , or a 
contains the complex carbohydrate. 
According to claim 2 or 3, wherein 
the complex carbohydrate! is a complex carbohydrate which 
contains a sugar having |a bond selected from Gal(Jl-3Glc, 



Galf}l-4Glc, 

Gaipi>4Gal, 

Galal -4Glc , 

6alal-4Gal , Galal-: 

QlcNAcpi-4Gal , OlcNAc^l-i 
SlCNAcpi -3G1CNAC , Gl< 


GalfSl-4GlCtnc , 
Caipi-4GaUOe, 
*1-4C1<jNAo, 


Gal01-3Gal, 
Galal -3Glc, 
Galotl-3Cal, 


Lal-4GalNAc, GleNAcpi-3Gal, 
GlcNAc£l-3Glc, alcNAc^l-4Glc, 
^1-4G1CNHC, Gl<a®cpi-6GalNAc , 


GlcNAc£l-2Man, GlcNAcpi -4Manl GlcNAc§l-6Man, Galnacpi-3Gal , 
GalHhc^l-4Gal , GalKAc^l -^GlcHAc , GalNAoal-3GalNAc, 
Man£l-4GlcNAc, Manal-6Man,\ Manctl-3Man, Maml-ZMan, 
GlcUA£l-4GlcN, GlcOAfil -3Gal , Glc03^1-3GlcMAc , GlcUA01-3GalNAc , 
NeuAca2-3Gal, NeuAca2 - 6Gal , Neu^ca2-3GlcNRc , NeuAca2 - 6GledtAc , 
NeuAca2 -3GalNAc , MeuAca2-€GalHA£^ NeuAca2- 8NeuAe , Fueal-3Glc, 
Pucai-4Glc , Pucal-3GlcNAc , Fuc&l-4GlcNAc, Fucal-2Gal and 
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complex carbohydrate which contains the 


ss according to claim ^9 o r 10, wherein 
Contained in the conplex carbohydrate is 


Fucal-6GlcNAc , or a 
cooqplex carbohydrate . I 

11 . The proems 
the number of sugars 
10 or below. 

12. The process according to claim 10 , wherein 

the number of sugars contained in the complex carbohydrate is 
6 or below. 

13. The process according to claim 2 or 3/ wherein 

the complex carbohydrates precursor is a complex carbohydrate 
precursor selected frcii mpnosaccharides , oligosaccharides , 
proteins / peptides , lipids. glycoproteins , glycolipids , 

glyeopep tides and steroi 

lift \ 

to claim 13, wherein the 
oonplex carbohydrate 


14 . The proee 
complex carbohydrate p: 


ctose , mannose , sialic 


tgalactosami ne , lactoa 


precursor selected from' 
acid / N~acetylglucosamir 

N-acetyllactosamine, J^et^lFCiose, GlcNAcpi-3Gaipi-4Glc, 
GlcNAcpl-4Galpl-4Glc , gloEptxiose , Galca-4Galpl-4GlCNAc , 
2' -fucosyllactose, 3-fuco^yllactose , 3' -sialyllactose , 
6' -sialyllactose, 3' -sialyl-N-Vacetyllactosamine, 6' - sialyl -N- 
ace tyllactosamine , sialyllacto-N-biose, Lewis X, Lewis a, 
lacto-N- tetraose , lacto-N-neo tb traose , lactodif uco tetraose , 
3' -sialyl-3-fucosyllactose, sialyl -Lewis X, sialyl-Lewis a, 
lacto-N- fucopentaose 1 , lacto-Wrfucopentaose IX , lacto-N* 
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fucopentaose III, lacto-N-fucopentaose V, LS- tetrasacchari.de 


LS-totrasaccharli.de 


LS-tatrasaccharide 


(«2. ^ sialyllacto-N-j; 
serine, threonine. 


££ge^raose, and derivatives thereof, 
and peptides containing these 
amino acids and (iezk valves thereof, and cerand.de and 
derivdtivos therBof/^pr a conplex carbohydrate precursor 
containing the complex Carbohydrate precursor. 

15 . The process according to plaia 1 qr^-27* wherein 
the microorganism capable of producing NTP from a nucleotide 
precursor Is a microorganism selected from microorganisms 
belonging to the genus Cbzynabacterium. 

16. The process according to claim 15, wherein the 
microorganism belonging to the genus Cbrynebacterium belongs 
to Cozynebacterzvnn anmoniagenes. 

. 17. . .The plboess according to claim 1 or 2 , wherein 

(IC^Ocbcln^ 

mi rroorrr a ni a f ° of producing a sugar nucleotide 



mloroorganlsm . 



sugar /and NTP 


19 


f produein 

CO 

a p r x o oo at 


least one kind of 


18. The process according to claim 17, wherein at 
least one microorganism is selected from microorganisms 
belonging to the \ genus .Escherichia and the genus 
C&rynebactarium. \ 

19. The process according to claim 18, wherein the 
microorganism belonging to the genus Escherichia is 
Escherichia coli . 


20. The process according to claim 18, wherein the 

> 

microorganism belonging to the genus Coryneb&cterivm is 
Cozynebacterium asmooiaganes. 

21. The process \ according to claim 1 or 2, wherein 
the microorganism capable of producing a sugar nucleotide 
from a su g a r and NTP els a microorganism having strong 
activity of at least ono^esyine selected from glucokinase 


=1 

(referred 

to as "glk" \ he 

szeuiaf ter) , 

phosphogluconutase 

Jj 

(referred 

to as "pgm" he] 

reMafter) , 

glucose- 1 -phosphate 


uridyl transferase "galU" hereinafter) and 

pyrophosphatase (referred tcaas "ppa" hereinafter) . 

/ 22. The prooess according to claim 21, wherein the 

microorganism comprises at least one microorganism having a 
'recombinant DNA comprising a vector /and a Did fragment which 
contains at least one gene selected/from a glk— encoding gene, 
a pgm-encoding gene, a galU-encodinojgene and a ppa-encoding 
gene. j 

23. The process according to claim 22, wherein the 

gilt-encoding gene, the pgm-efacoding gene, the galO-encodlng 
gene and the ppa-encoding gene are genes derived from 
Esch&zlchla coll. ^ 

24. The process according to odaim 21, wherein the 
sugar nucleotide is uridine diphesphoglucose. 

25. The process according to/^laim 21, wherein the 
microorganism is a ndcroorganiamr^having strong uridine 
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diphosphoglucose dehydrogenase activity, and the sugar 
nucleotide is uridine iiphosphoglucuronic acid* 

26. The process according to claim 1 or 2, wherein 
the microorganism capable of producing a sugar nucleotide 
from a sugar and OT^is a microorganism having strong 
galactokinase (referral tb^s "galK" hereinafter) activity. 

27. The process according to claim 26, wherein 

N- ace tylglucosamine- 1 -phosphate is provided by the 

microorganism of clain^^t'liaving strong galK activity using 
N-ace tylglucosamine as a Vubstrate. 

28. The process According tcf claim 26, wherein the 
microorganism comprises at least one/ microorganism having a 

inant DNA comprising a vector and a DNA fragment which 
contains a galK-encoding gene. I 

29. The process ( according to claim 28, wherein the 
galK-encoding gene is a c sne derived from Escherichia, coll. 

rding to claim 26, wherein the 

\ 

jjproditycing a sugar nucleotide from a 

sm having strong galactose- 
ase (referred to as "galT" 


30 . The procesi 
microorganism capable o| 
sugar and NTP is a mil 



1 -phosphate uridyltra 

hereinafter) activity . 

31. The process according! to claim 30, wherein the 

kne microorganism having a 
inant DNA comprising a vect fi 
contains a galT-encoding gene. 


ir and a DNA fragment which 

a. 
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32. The process according to claim 31, wherein the 
galT-eneoding gene i^ a gene derived from Escherichia coil. 

33. The process according to claim 30, wherein the 
of producing a sugar nucleotide from a 

Lsm having strong activity of at 
from glucokinase (referred to as 
yuccmutase (referred to as "pgm" 
ito uridyl transferase (referred 
pyrophosphatase (referred to as 


Dsphoglj 



a 


microorganism capable! 
sugar and NTP is a 
least one enzyme s el 
"glk" hereinafter) , 
her e i n after) , glucose s- j| 
to as "galU" 

"ppa" hereinafter) . 

34. The process V according to/ claim 33, wherein the 
microorganism canprises at least one| microorganism having a 

dnant DNA co mp rising a vector 4™* a ENA fragment which 
contains at least one gene s e l ec ted ifrcm a glk-eneoding 
a pgm-encoding gene/ a galU-encodin^ and a ppa~eacod±ng 

gene. 

35. The process according to claim 34, wherein the 
glk-enooding gene, the pgm enco din g gene, the galU-encoding 
gene and. the ppa-encoding\ gene are genes derived from 
Escherichia coll . 

36. The process accoA^ng to claim 33 , wherein 

the sugar nucleotide is urfoliijp drph oa phogalactose. 


37 . The process a< 
microorganism capable of prod 
sugar and NTP is 


claim 26, wherein the 
sugar nucleotide from a 
Organism having strong 
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54. The process according to claim 40, wherein the 
microorganism capable of f roducing a sugar nucleotide from a 
sugar and NTP is a microor janism having strong activity o£ at 
least one enzyme selected ^fram phosphamannozmitase (referred 


"manB" 


guanyltransferase (referz 
glucokinase (referred 1 
GDP-4 , 6-mannose dehydrat 
hereinafter) and 


ter) . mannose-l-phosphate 
>) is "manC" hereinafter) , 
^as "glk 11 hereinafter) , 
(referred to as "gmd n 



hereinafter) and \ GDP-4-keto-6-deoxymannose 
epimerase/reductase (referred\to as ”wcaG" hereinafter) . 

55. The process According to claim 54, wherein the 
microorganism comprises a t\ least one microorganism having a 
recombinant DNA comprising ay vector and a DNA fragment which 
contains at least one gene selected from a xnanB -encoding gene. 


a manC-encoding gone, a glk-eneodir 
gene and a wcaG-encoding gene. \0 l 


gone , a gmd-enooding 


56. The process according to claim 55, wherein the 
manB-encoding gene, the mmC-encoding gene, the glk-encodlng 


gene, the gmd-encodlng gen 
genes derived from Eschozla 

57. The process am 
the sugar nucleotide is guai 

58 . The process ac 


and the wcaG-encoding gene are 
a coll . 

rishg to claim 54, wherein 

sine aiphosphofucose. 

pacing to claim 1 or 2, wherein 


the microorganism capable outproducing a sugar nucleotide 
from a sugar and NTP is a \ microorganism having strong 
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